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Abstract

A number of recent studies find evidence for the existence of a persistent
performance gap between multinational enterprises (MNE) and their domes-
tic competitors. This paper investigates to what extent MNEs have superior
performance characteristics, both prior to and after they have switched from
national to multinational activities. In the first case results are quite clear:
Future multinationals outperform domestic firms. When comparing ex-post
performance of firms an endogenous treatment model is applied to account
for potential selectivity issues. The results suggest that after switching, both
productivity and wage growth are higher for newly founded MNEs than for
national firms. Employment growth is superior before switching but does not
exhibit significantly higher ex-post growth rates. Moreover, capital intensities

at multinationals evolve towards the use of capital.
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1 Introduction

Foreign direct investments (FDI) of domestic firms have attracted the interest of
both the general public and politicians. The abrupt increase of multinational activ-
ities towards the end of the 20th century has raised concerns that domestic firms’
foreign operations negatively affect home economies. Most managers and business
leaders do not share this opinion. They consider the international expansion of do-
mestic firms an important channel toward enhancing competitiveness. Economists
can contribute to the heated political debate by evaluating performance character-
istics of multinational enterprises (MNES) relative to purely domestic firms. Since
multinationals do not arise randomly selectivity issues need to be taken into account.
In this paper, | investigate to what extent MNEs have superior performance at-
tributes, both prior to and after they have switched from national to multinational
activities. For this purpose the following questions are posed: How much better
are multinationals? Do only successful firms invest abroad? And do MNEs grow
faster than national companies? To answer the first question | discuss differences
between domestic firms, newly founded multinationals, and existing MNEs. The
second and the third topics are covered by a comparison of new multinationals and
national firms before, at the time of, and after switching. To assess a broad range
of firm attributes, | have constructed five different performance measures: 1) firm
size; 2) total factor productivity (TFP); 3) labour productivity; 4) average wage per
firm; 5) capital intensities. Selectivity problems necessitate applying an endoge-
nous treatment approach for the evaluation of ex-post performance characteristics.
Therefore, using probit estimates of the decision to become a MNE, Heckman’s
(1978) treatment model is used to account for potential endogeneity issues.
Theoretical predictions distinguish between ex-ante (before switching) and ex-
post performance differences. When starting up or acquiring foreign affiliates, firms
need to overcome legal, cultural, and social barriers. Only proficient firms are able
to cope with these kinds of fixed costs and, thus, might self-select into foreign
markets. How the regime change from national to multinational activities affects
home market performance after switching is less obvious. Theoretical models in

this respect are ambiguous. If there is no other alternative to serve foreign markets



besides the set-up or acquisition of an affiliate (horizontal perspective), becoming
a MNE would have no negative or even positive effects on domestic operations.
If, in contrast, the purpose of a multinational’s foundation is to vertically divide

its production process, performance measures could rise or decline. Firm size, for
example, is expected to suffer from cost-saving motives. An overall gain in com-
petitiveness through cost reductions, on the other hand, may increase the number
of employees at the parent location. The possible co-existence of market seeking
and cost-reducing forces also makes predictions about the effect of switching on
domestic productivity ambiguous. Learning effects due to new technological and
managerial inputs may play a positive role. Contrariwise, the efforts of restructur-
ing a newly founded multi-plant enterprise could be accompanied by productivity
losses at the domestic operation. Similar pros and cons can be discussed for all
performance measures, and | proceed with a more extensive discussion of these is-
sues in chaptgr 7.1. The crucial point, however, is that whether investing abroad
improves home market performance or not is, in the end, an empirical question.

My findings provide clear evidence of the following points: During the years
prior to the regime change, switchers exhibit higher performance attributes in lev-
els, i.e. they are larger in size, pay higher wages, produce with higher capital inten-
sities, and they are more productive. These results are confirmed by a two-sample
Kolmogorov-Smirnov (KS) test on the equality of performance distributions. The
tests shows that distribution functions of all firm characteristics for nationals lie to
the left of those for switchers. In terms of growth rates, significant ex-ante differ-
ences between newly founded MNEs and national firms can only be found with
respect to the size of the operation. After the regime change, both productivity and
wage growth are higher for switchers than for nationals. Capital intensities at multi-
nationals evolve towards the use of capital, and switching does not affect firm size.
Moreover, the implementation of Heckman'’s (1978) endogenous treatment estima-
tor suggests that self-selection matters. Though results are somewhat mixed here,
| find evidence that TFP growth in the first year after going multinational, labour
productivity in the first and second period after becoming a MNE, and capital inten-

sities for the whole sample period are significantly influenced by selectivity issues.



The organisation of the paper begins with a brief summary of the existing liter-
ature. An overview of the data and a short discussion of the different performance
measures is provided in sectioh 3. Secfipbn 4 compares existing MNEs and switch-
ers. Then | offer a detailed discussion of ex-ante differences in levels and growth
rates, also including a set of Kolmogorov-Smirnov tests. The determinants of the
switching decision are derived within a probit framework in chalpter 6, and ex-post

performance differences are discussed in seffion 7. S¢¢tion 8 concludes the paper.

2 Related Literature

In a theoretical model, Helpman, Melitz and Yeaple (2004) describe the relation-
ship between firm productivity and the engagement in different stages of interna-
tional trade. Highly productive firms become multinationals (MNES), less produc-
tive companies serve foreign markets by exports, and the least productive firms stay
on their domestic markets. Based on these predictions, Girma, Kneller and Pisu
(2005) present an empirical investigation for the UK using the concept of statis-
tical dominance. They clearly confirm that productivity distributions are ordered
according to the Helpman et al. (2005) paper. Girma et al. (2005) also try to test
for “marginal firms”, i.e. they evaluate productivity differences between first-time
exporters and nationals, on the one hand, and newly founded, foreign owned MNEs
(non-UK MNEs) and domestic producers, on the other. In their investigations some
weak evidence of self selection for newly founded (foreign) MNEs and even weaker
support of superior productivity for marginal exporters is found. In a similar study,
Arnold and Hussinger (2005b) test the Helpman et al. (2005) setting for a sample of
German manufacturers. Comparing the productivity distributions of purely national
companies, domestic exporters, and firms with outward investment, their results ex-
hibit clear support for the predictions of the theoretical model. In another recent
study, Tomiura (2004) turns to a sample of 118 thousand Japanese manufacturers
in order to conduct a productivity comparison between outsourcing, exporting, and
FDI. He concludes that FDI firms are more productive than foreign outsourcing

firms, which are equally productive as exporters and clearly more productive than



domestic firms.

Earlier research mainly focuses on partial tests of the relationship suggested by
Helpman et al. (2005). Starting with the comparison of exporters and nationals,
Clerides, Lach and Tybout (1998) ask whether learning by exporting is of impor-
tance. Their empirical investigations show that more efficient firms become ex-
porters, but that there is no backward link between previous exporting activities
and the firms’ cost structures. A study with German data is Arnold and Hussinger
(2005a). It is based on firm level data for the manufacturing sector in Germany and
tries to reveal the causal relationship between export status and productivity. As in
most other studies on this topic, Arnold and Hussinger show that higher productiv-
ity leads to self selection into foreign markets, but being an exporter does not come
together with productivity gains on the domestic market. Girma and Greenaway
(2002) use matching methods, usually applied in the evaluation literature of active
labour market programmes, as a means to detect the direction of causality — from
high performance to exports or vice versa. As an exception to other authors, they
find for a sample of UK manufactures that exporting increases firms’ productiv-
ity causatively. Bernard and Jensen (1999) use a similar framework as | do when
analysing ex-ante and ex-post performance evolutions of newcomers on export mar-
kets. They find distinctive evidence that successful firms —as measured in levels and
growth rates — become exporters. However, their study provides less clear results
with respect to the benefits of breaking into foreign markets: employment growth
and the survival probability seem to be higher for exporters but productivity and
wage growth dominate the growth rates at national firms. Beyond other studies,
both Bernard and Jensen (1999) and my analysis do not solely focus on productiv-
ity measures but use a wide range of performance characteristics. The paper at hand,
as opposed to Bernard and Jensen (1999), considers MNEs instead of exporters and
takes the endogeneity of the investment decision into account.

Apart from the relation between exporting and merely serving domestic mar-
kets, some studies compare multinationals and domestic producers as well as multi-
nationals and exporting firms. An example for the first case is Castellani and

Navaretti (2004). Employing propensity score techniques for Italian manufacturers,



the authors analyse the effect of FDI on firm characteristics like employment or pro-
ductivity growth. The results suggest that foreign expansions improve the growth
of productivity and output but exhibit no significant impact on employment. Egger
and Pfaffermayr (2003), on the other hand, try to evaluate the investment behaviour
of MNEs if they were purely exporting firms. In other words, they are searching for
the counterfactual domestic investment to foreign activities. Using three different
methods to account for the endogeneity of the FDI decision, Egger and Pfaffermayr
(2003) show for a sample of Austrian manufacturers that foreign activities do not
diminish domestic investment in intangible assets, while they increase investment

in tangible assets.

3 Data and Construction of Performance Measures

In the study at hand, | use data from theTAN (Unternehmensbilanzstatis}idata

base at Deutsche Bundesbank (BuBa) between 1992 and 2001. Every firm in Ger-
many that draws a bill of exchange in a given year is required by law to report its
balance sheet to BuBa, which collects this information ivgsAN data base when

the bill of exchange is rediscounted. The draft of bills of exchange remains a com-
mon form of payment in Germany. However, increases in BuBa’s value threshold
for reporting resulted in several drops of the sample and a decrease of the sam-
ple size over time from an overall number of 75,393 observations in the year 1992
to 26,737 observations in 2001. Table 7 in appendix A exemplifies the impact of
the described sample reduction on the distribution of the variables employment and
capital stoclﬁ The table implies the existence of an attrition bias with respect to
large companies, i.e. in later years mainly smaller firms drop fronug8mN data

base. Among the variables extracted fra®TAN are employment, firm age, in-
vestment, tangible and intangible assets, profits, intermediate inputs, et cetera. All
financial figures included in the analysis are deflated to unity at year end 1998 using

the German CPI (from the IMF’s International Financial Statisfics).

The table depicts summary statistics for the ovavaltAN data set without any further adapta-
tions.

2The end of 1998 is the mid point of the matched 1996-2001 FDI data (see below). In addition,
the introduction of the euro in early 1999 makes December 1998 a natural reference date.



Information on outward FDI from Germany is obtained from theElMdatabase
(Microdatabase Directinvestment) of the Deutsche Bundesbank at the level of Ger-
man parents and their foreign affiliates. A firm is defined as a newly founded MNE
(switche) if the parent identifier appears in theiBll dataset for the first tinfé.

That is a multinational emerges if it “[...] acquires a substantial controlling interest
in a foreign firm or sets up a subsidiary in a foreign country” (compare Markusen
2002, p. 5).

Firms from the MD1 database were string-matched by name to companies in
the BuBausTAN data seff| Overall, a total of 2,955 different firms were merged.

In Becker, Ekholm, dckle and Muendler (2005a) (appendices A and B), the string
matching procedure is described in more detail.

Both theusTAN as well as the MDI data sets are available in the form of an
unbalanced panel. Firms in thesTAN data base can be followed throughout the
years 1992 to 2001 if they draw a bill of exchange every year. Individual parents in
the MIDI data set are identifiable during the period 1996 to 2001. This allows the
identification of switchers between 1997 and 2001 and the comparison of ex-ante
(before switching) parent characteristics between 1992 and@OOO.

To avoid confusions about different sample periods, a short note of clarifica-
tion is presented at this point. The first step of the productivity (TFP) estimates
refers to the time span 1992-2001, the second step and therefore the construction of
TFP refers to the period 1993-2001, and the overall time of evaluating performance
measures lies between 1994 and 2001.

Table[1 summarises the development of the different data sets in the course of

3A parent appears before 1999 if it controls at least 20 percent of its foreign affiliates’ equity and
the affiliates’ balance sheet total is at least 1 million DM. After 1998 the affiliates had to satisfy either
of the following two criteria: (i) the parent controls at least 10 percent of equity and the balance sheet
total is at least 5 million EUR; or (ii) the parent controls at least 50 percent of equity and the balance
sheet is at least 0.5 million EUR. Lipponer (2003) stresses that the modification of the notification
limit in 1999 changes the number of reported affiliates significantly. However, ag table 1 shows, the
number of newly emerging parent firms is not affected by this change. It seems somewhat surprising
that the number of switchers drops both in theDMand in the matched data set in 2001, although
there is no further modification of the notification limit.

4The string matching routine automatically chose firms with an equality of at least 50 percent of
all letters included in their firm names. All potential matches were manually overseen before they
were accepted as being the same company.

SUnfortunately, the data at hand does not allow to control for firms that appear inibeddta
set before 1996, disappear in 1996, and then reappear in the period 1997-2001.



time. The first line reports the total numberwTAN firms for each year. In the
second row the overall number of matched\M firms is depicted. These compa-

nies have already been MNEs in 1996 or switched status anytime between 1996 and
2001. A comparison with line five, which includes the total number of FDI firms in
the MiDI data set, allows an evaluation of the matching algorithm. The merge pro-
cess yields a matching quote between 18 percent in 2001 and 25 percent ﬁ 1997.
Lines three and six report firms that became multinationals in the according year.
Overall, 1,005 switchers appear in the matched sample. Thus, the matching quote
for switchers lies between 12 percent in 2001 and 27 percent in 1997. This cor-
responds approximately to the quotes in the overall data set. Row four reports the

remaining national companies of tbsTAN data set.

Table 1: NUMBER OF FIRMS IN DIFFERENT DATA SETSALL SECTORS

1996 1997 1998 1999 2000 2001 Total
USTAN total 69,423 62,341 48,194 41,102 36,207 26,737 284,004
Matched FDI firms 1,730 1,788 1,720 1,700 1,694 1,445 10,077
Matched switchers - 272 210 232 201 90 1005
Nationals 67,693 60,553 46,474 39,402 34,513 25,292 204,504
FDI firms total 8,006 7,274 7,498 7,304 7,788 8,106 37,970
Switchers total - 1,012 1,138 1,098 1,036 751 13,041

Source:UsTAN and MiD1, Deutsche Bundesbank 1996-2001, own calculations.

All analyses are conducted at the firm Iefelln order to eliminate parent
firms founded for the mere purpose of acquiring or building up foreign affiliates,
all parent companies that belong to the Nace 4digit sectors 6523 (other financial
intermediation) and 7415 (management activities of holding companies) as well as
companies with firm age below 5 years or firm size below 8 employees are removed
from the estimation sample. Additionally, to prevent outliers from affecting
results, variable values larger than the 99% and smaller than the 1% quantile were
examined and if necessary dropped from the estimation sample. The large size of
the USTAN sample allows for the use of Nace 4digit sector codes. However, for

some estimations | have classified the firms into seven different industry branches.

6Since for unmatched multinationals no parent information is available, performance attributes
of matched FDI firms cannot be compared to characteristics of the overall number of multinationals
in the MID1 data set.

’In this paper firms are defined as legally independent operations that draw a bill of exchange in
a certain year.



Details of the aggregation can be found in appefdix B.

Five different firm attributes are employed in order to describe differences in
the performance of switchers and nationals: 1) firm size; 2) total factor productivity
(TFP); 3) labour productivity; 4) average wage per firm; 5) capital labour ratios.

As usual, firm size is measured by the number of employees. Total factor pro-
ductivity is unobservable and therefore needs to be estimated. The strategy in my
study is to restrict technology parameters to a Cobb-Douglas production function
and view the residual from the relationship between output and input factors as
TFP. As is well known since the paper of Marschak and Andrews (1944), the cor-
relation between unobserved, firm-specific productivity shocks and the firm’s input
choice causes a simultaneity bffamn the literature different ways to deal with this
problem have been documented. Following Olley and Pakes (1996) and Levinsohn
and Petrin (2003), | use both investment in tangible and intangible assets and, in an-
other specification, intermediate input goods as proxies to address the simultaneity
problem. Consequently, three different TFP variables are constructed: a) TFP Olley
and Pakes (O.P.), using a semiparametric estimation approach, including regional
dummies, a time trend, and applying Olley’s and Pake’s investment proxy; b) TFP
O.P. firm age, as a) but using firm age as an additional control vaat)lé’;FP
Levinsohn and Petrin (L.P.), using the Stata adoléiget(see Levinsohn, Petrin
and Poi (2003)), which applies intermediate input goods as investment proxy. Ap-
pendiX ¢ includes a more detailed comparison of the different estimation methods.

In order to evaluate performance measures with respect to the firms’ workforce,
labour productivity, as constructed by the ratio of value added over employment,
and the average wage per firm, measured as wage bill divided by employment, are
used in the analysis. Finally, to assess capital intensities among different firms,

capital labour ratios are used as a performance attribute.

8In addition, if companies with smaller capital stock are more likely to close down their opera-
tions in consequence of a negative productivity shock, a selectivity problem occurs. Usths
data set firms drop out of the sample if they either exit the market or do not draw a bill of exchange
in a certain year. Since it is not possible to distinguish these reasons, the selectivity issue cannot be
addressed with the data at hand.

%In order to increase the number of observations, | did not employ firm age as explanatory vari-
able in a).
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4 How much better are Multinationals?

Common sense leads to the conclusion that multinational enterprises exhibit su-
perior performance characteristics compared to their domestic competitors with-
out foreign affiliates. In this section, | discuss differences between non-MNEs and
newly founded multinationals, in the year of switching, as well as differences be-
tween existing multinationals and national firffis.

Performance gaps between both groups are calculated as percentage values in

the following regression:
logPiy = Bo + BIMNE; ;(+1"C;4) + d1state; + dasector; + dsyear; + u;y, (1)

where P, ; depicts the corresponding performance measufé/E; ; is a dummy
variable that indicates multinational activitiegate;, sector;, andyear; refer to
region, industry and time dummies respectively, afig stands for the additional
control variables age and siZg.

Table[2 provides estimation results of the above equation. Each cell includes the
coefficient of theM N E;, dummy for another (dependent) performance variable.
Columns (3) and (4) report the premia of already being a MNE between 1996 and
2001, whereas columns (1) and (2) describe the premia of becoming a MNE for the
period 1997 to 2001. In the later case, all existing MNEs as well as switchers before
and after the time of switching were removed from the estimation sample. Columns
(2) and (4) depict results after adding additional controls ).

The performance gap for all firm attributes is positive and significantly different
from zerdﬂ Largest differences are found with respect to firm size. The number

of employees at existing multinationals is 130% to 140% higher than at national

1°The data at hand do not include information about export activities of firms. A domestic en-
terprise can therefore merely serve national markets or additionally be active on export markets. In
this respect, another caveat is the missing possibility to identify domestic firms which are owned by
foreign multinationals. In a recent study, Criscuolo and Martin (2003) find evidence for what they
call the “MNE effect”: MNEs, of foreign and domestic origin, are more productive than domestic
firms. Either of these points might affect the results of this paper in the same way: Switching pre-
mia calculated on different occasions could be downward biased since the comparison group goes
beyond the definition of purely national firms in the above manner.

11The dimension of the domestic operation is approximated by the number of employees. It is not
included if the dependent variablg; ;, is firm size.

12To improve comparability between sectors | also constructed performance characteristics in de-
viation of the corresponding sector means. The use of these relative measures as dependent variables
in equatior] [L did not alter performance premia in any important way. Another consistency check
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firms. At the time of switching, newly founded MNEs are about twice as large as
nationals.

All productivity measures exhibit a persistent efficiency gap. Differences in to-
tal factor productivity range from 22% to 66%. As in the case of firm size, being a
MNE goes along with a higher performance differential than becoming a multina-
tionalﬁ This could be seen as first evidence for the existence of a positive perfor-
mance dynamic after switching, i.e becoming a MNE could have a positive impact
on the post-investment productivity of parent firms.

Performance measures related to the firms’ work force, labour productivity and
average wages show positive differences for all specifications. Wages (value added
per worker) at existing MNEs are (is) 15% to 18% (25% to 26%) higher than at
national firms. In the year of the regime change, MNE mark-ups for average wages
(labour productivity) are between 11% and 13% (22% and 25%). These differences
might indicate a skill bias towards high skilled workers in the labour force of MNEs.

Finally, | also investigate performance distinctions with respect to capital labour
ratios. Differences in the capital intensities are between 18% and 21% for switchers
and 14% and 33% for multinationals already active on foreign markets for a couple
of years. This fits with the argument that being a MNE is accompanied by a shift
in the firms’ labour demand from production to non-production workers, meaning
that average wages and capital intensities are both higher at MNEs than at national
firms.

Table[2 should not be misunderstood in view of a causal link between multina-
tional activities and growing performance attributes at the home market. Rather, the
results reveal positive correlation patterns that confirm inherent performance differ-
ences for a series of firm characteristics. It is shown that multinational enterprises
exhibit superior performance features. Differences are even larger if firms were
already active on foreign markets for a couple of years. The following chapters

investigate the performance premia of switchers in more detail.

was to construct equal sample sizes for each performance regression related to a certain column of
table[2. Again, results did not change in an important manner. Estimation results for both modifica-
tions are available on request.

Bspecifications with additional control variables exhibit a difference of about five percentage
points between specifications (2) and (4), whereas columns (1) and (3), excluding the variables firm
age and size, show larger differences of around 10 percentage points.
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Table 2: ERFORMANCE GAR SWITCHERS VS NATIONALS AND MNES vs.
NATIONALS, ALL SECTORS

Switchers$ Switchers, contrdl MNE MNE, control
1) 2 3 4)
Employment 1.026 1.046 1.413 1.310
(.052) (.055) (.016) (.016)
TFP O.P. 331 222 408 .261
(.020) (.021) (.0086) (.0086)
TFP O.P. firm age 341 221 411 .260
(.022) (.021) (-006) (.006)
TFP L.P. .509 222 .657 271
(.025) (.021) (.008) (.0086)
Labour productivity .215 246 .247 .264
(.020) (.022) (-0086) (.006)
Average wage 127 .106 .176 147
(.013) (.014) (.004) (.004)
Capital/Labour .210 .182 .330 142
(.057) (.061) (.017) (.018)
N¢ overall employment 99,487 93,561 186,572 167,740
N treat. employment 690 551 7,782 7,043
N overall TFP OP 94,544 89,396 177,130 159,953
N treat. TFP OP 643 513 7,041 6,372
N overall TFP OP firm age 89,396 89,396 159,953 159,953
N treat. TFP OP firm age 513 513 6,372 6,372
NTFP LP 94,544 89,396 177,130 159,953
N treat. TFP LP 643 513 7,041 6,372
N overall labour prod. 98,615 92,926 184,936 166,583
N treat. labour prod. 670 538 7,668 6,945
N overall avrg. wage 98,820 93,074 185,304 166,855
N treat. avrg. wage 673 541 7,668 6,958
N overall capital/labour 97,659 91,841 183,158 164,724
N treat. capital/labour 682 545 7,711 6,983

Source:USTAN and MiID1, Deutsche Bundesbank 1996-2001, own calculations.

@ Switchers are observed in the first year of being a MNE. All existing MNEs as well as switchers before and after the time
of switching were removed from the estimation sample.

b Coefficients in columns (2) and (4) are estimated using firm age and firm size as additional control variables. In row (1)
only firm age is used as an additional control variable.

¢ Each cell includes the coefficient of thid N E; ; dummy for another performance variable in the regres&igi; ; =
Bo+B1MNE; ((+T'C; +) + 61 state; + da sector; + dzyears +u; ¢, whereP; , is the performance variabletate; is a

vector of German state dummieagctor; is a vector of 7 aggregated industry dummies, gadr; are yearly time dummies.
Standard errors are in parenthesis. If a parameter fails to be significant at the 10% level, it is set in italics.

4 The number of observations refer to the overall number of observations in each performance regression (R)aedall

both to the number of switchers (N treaP) in columns (1) and (2) and to the number of existing MNEs (N trda}.in
columns (3) and (4). Existing MNEs are observed in the time period from 1996 to 2001. Switchers are observed between
1997 and 2001.
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5 Performance before Switching

Many studies have shown that multinationals outperform firms that serve only do-
mestic marke@ Barba Navaretti and Venables (2004) argue that “MNEs are larger
and sometimes more productive than national firms.” In a recent paper Helpman
et al. (2004) state that productivity differences on the home market lead to self-
selection into foreign activities.

When companies start up or acquire affiliates in foreign countries, they have to
overcome a number of barriers to entry. Caves (1996) claims in his book that “the
business firm [...] has a clear-cut national base and identity, with its internal planing
and decision making carried out in the context of that nation’s legal and cultural
framework.” That is, when investing abroad, firms need to deal with fixed costs due
to legal, cultural, and social differences. Hence, it seems obvious that only firms
with successful operations on domestic markets can handel the additional efforts
that accompany the setting up of foreign affiliates.

In this chapter two questions concerning ex-ante performance differences are
assessed empirically: 1) Is there a performance gap (in levels) between switchers
and nationals firms before switching? 2) What about performance growth in the run
up to become a MNE? To back up these investigations, in séctipn 5.2 a Kolmogorov-

Schmirnov test is conducted.

5.1 Ex-ante differences in levels

In chaptef # evidence was found that multinationals at the time of switching have
superior performance characteristics compared to their national counterparts. Con-
sequently, the next step is to ask whether these differences also exist in the years

prior to the regime change. To do so, the following equation is estimated:

logPir—y = o+ L1 Switch; (41 C; r_t)+01 state;+dasector;+dsyears_y+u; vy,
(2)
where T is the date of switching (1997-2001) amds the according time lag

(t:1,2,3f_5] Performance attributes are assessed over a period of three years be-

1A number of references and examples can be found in Caves (1996) and Markusen (2002).
15All other variables are defined according to the covariates in eqt@tion 1.
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fore switching. The corresponding time dimensions of the dependent variables in
the estimation samples are therefore 1996-2000, 1995-1999, and 1994-1998.
Each cell of tabl€]3 includes coefficients of thieitch; » dummy. Performance
gaps for all firm attributes are significantly positive and — when taking confidence
intervals on the estimators into account — roughly consistent overWegain,
firm size exhibits the largest differences. These are between 100% (98% without
additional controls) ifl" — 1 and 96% (91%) irl" — 3. Performance premia for
switchers with respect to total factor productivity range from 26% (53%) in the
year before switching to 22% (48%) three years before the regime change. More-
over, firms that become multinationals pay on average 11%-12% (11%-13%) higher
wages, have a 23%-25% (22%) larger valued added per worker, and capital inten-
sities exceed those of national firms by 16%-19% (22%-25%). A comparison with
table[2 shows that performance differences, found in the year of switching, already
existed in about the same magnitude one to three years before the according firms

became multinationals.

5.2 Kolmogorov-Smirnov test on the equality of distributions

To back up the investigations in sect[on|5.1 a number of Kolmogorov-Smirnov (KS)
two-sample tests on the equality of performance distributions are conchaé.
test provides the possibility to determine differences in the distributions of firm
attributes for switchers and non-multinationals. That is, it compares not only the
first moments of the distribution functions but tests if the distribution (density) of
P, with respect to newly founded MNEs is to the right of the one for national firms.
Earlier papers written by Girma et al. (2005) and Arnold and Hussinger (2005b)
use the above setting to check whether productivity levels of multinationals exceed
those of exporters, which in turn are questioned to be grater than the productivity
levels of purely national firms. Their studies accomplish a set of Kolmogorov-

Smirnov tests on a contemporaneous basis, i.e. they ask whetisingMNESs

18performance measures in deviation of the according sector means and equal sample sizes did
not alter results.

"These tests are implemented using the software package Stata. The KS test has no underlying
distributional assumptions. It is therefore a non-parametric test. Additionally, t-tests on mean-
differences were accomplished. They confirm the findings in the KS setting.
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Table 3: ERFORMANCE GAR FUTURE MNES VS. NATIONALS ¢t YEARS BEFORE
SWITCHING, ALL SECTORS

lagl® lagl ctrl® lag2 lag2 ctrl. lag3 lag3 ctrl.
1) 2) 3) 4) ®) (6)

Employment 976 1.030 .928 .995 912 .956
(.060) (.061) (.062) (:062) (.066) (-064)

TFP O.P. .353 .253 .333 222 .308 .207
(.024) (.025) (.024) (.024) (.025) (.025)

TFP O.P. firm age .356 .252 .325 221 .303 .207
(.024) (.025) (.025) (.024) (.025) (.025)

TFP L.P. .534 .261 .508 232 .480 .215
(.029) (.025) (.029) (.024) (.030) (.025)

Labour productivity 221 .245 217 228 223 .237
(.023) (.024) (.024) (.024) (.024) (.024)

Average wage .138 121 121 .102 113 .106
(.015) (.017) (.015) (.016) (.016) (.016)

Capital/labour 241 157 .223 153 .252 .187
(.066) (.071) (.068) (.068) (.070) (.069)

N¢ overall employment 92,504 88,070 83,572 80,103 75,273 72,361

N treat. employment 492 441 458 421 408 386

N overall O.P. 88,040 74,039 79,509 76,497 71,541 69,030

N treat. O.P. 458 360 422 389 380 360

N overall O.P. age 84,180 74,039 76,499 76,497 69,032 69,030

N treat. O.P. age 409 360 389 389 360 360

N overall L.P. 88,040 74,039 79,509 76,497 71,541 69,030

N treat. L.P. 458 360 422 389 380 360

N overall labour productivity 91,809 76,917 83,024 79,635 74,824 71,979

N treat. labour productivity 483 379 448 414 401 380

N overall average wage 91,973 77,002 83,117 79,694 74,876 72,006

N treat. average wage 485 381 451 416 403 383

N overall capital/labour 90,762 75,864 81,933 78,511 73,704 70,837

N treat. capital/labour 485 380 451 414 403 381

Source:UsSTAN and MiD1, Deutsche Bundesbank 1994-2001, own calculations.

@ Performance characteristics of switchers are observed in the three years before switching (lagl - lag3).

b Coefficients in columns (2), (4) and (6) are estimated using firm age and firm size as additional control variables. In row (1)
only firm age is used as an additional control variable.

¢ Each cell includes the coefficient of th8witch; » dummy for another performance variable in the regression
logP; m—¢ = Bo + B1Switch; 7 (+1VC; r—y) + 1state; + dasector; + dzyearr_¢ + u; 7—, whereT is the date of
switching (1997-2001Y; is the according time lag (t=1,2,3F; r— is the performance variabletate; is a vector of Ger-

man state dummiesector; is a vector of 7 aggregated industry dummies, aagr_, are yearly time dummies. Standard
errors are in parenthesis. If a parameter fails to be significant at the 10% level, it is set in italics.

4 The number of observations refer to the overall number of firms in each performance regression (NR)vanalito the
number of switchers (N treaf?). Performance measures of switchers are observed between 1994 and 2000. The formation
of new MNEs (switching) is observed between 1997 and 2001. All existing MNEs as well as switchers before and after the
time of switching were removed from the estimation sample.
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are significantly different to nationals and exporters. Girma et al. (2005) also apply
KS tests on a subset of first-time exporters in the period before they change export
status and on a sample of foreign owned domestic firms in the year before they were
acquired by foreign multinationals. Unlike the above studies, the paper at hand tests
for differences in parent characteristics between future multinationals and nationals
up to three years before switching.

Table[9 in the appendix provides results of the Kolmogorov-Smirnov test for
three time lags. The first block (rows (1) - (6)) refers to performance differences
int — 1, the second one tb— 2, and the third block to differences tn— 3. The
KS test makes use of the maximum vertical differentg petween the distribu-
tion functions of switchersH(Fy)) and nationals(P;*)). Rows (1), (7) and (13)
include the largest positive deviation3;" = max(F(FP*) — F(F7)), in the cumu-
lative fractions of both groups. The corresponding p-values are reported in the lines
belov@ Thus, the hypothesis that the distribution functionfpffor nationals lies
to the left of the distribution function for switchers is tested by asking whether
for nationals contains smaller values than for newly founded multinationals. Ac-
cordingly, maximum deviations in lines (3), (9) and (15) are defined as the statistic
D~ = max(F(Pf) — F(P")) = min(F(P}*) — F(FP;)). These rows, together
with (4), (10), and (16), test the hypothesis tiafor nationals exhibits larger val-
ues than for switchers. Finally, row (5) of each block includes the combined test
statisticD = max(|D*|,|D*|).

Results depicted in tabjé 9 clearly confirm the findings in se¢tiofi%sli each
of the three years before switching, national firms exhibit significantly smaller per-
formance measures than future MNEs. For all firm characteristics, distribution
functions for nationals lie to the left of those for switchers. The hypothesis that
P, for domestic producers exhibits larger values than for multinationals could be
rejected overwhelmingly. Furthermore, p-values of the combined test statistics are
not higher thar).003 and therefore reject the null hypothesis of the equality of

distributions clearly.

18A|l p-values presented in talﬂa 9 are based on on the asymptotic distributions derived by Smirnov
(1939).

BImplementing KS tests with performance measures in deviation of the according sector means
did alter vertical difference® slightly but had no impact on the overall results.
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Hence, my investigations so far show that not only existing MNEs outperform
national firms but also newly founded MNEs during the time before switching have

superior performance attributes compared to their national counterparts.

5.3 Ex-ante differences in growth rates

At this stage of the paper a second question emerges. If level differences in per-
formance attributes show stable premia for switchers, it seems natural to analyse
deviations of performance growth rates in the run up to becoming a multinational.

For that purpose the following regressions are run:

[lOgRL"T — lOgPLT_t]/t == ﬂo + ﬁlSwz’tchi,T(—l—F’C@T_t) +

+ Oystate; + dasector; + dzyearr—y + uir—t, (3)

whereT is the date of switching (1997-2001) ahds the corresponding time lag
(t:1,2,3E°] Growth rates are measured as yearly averages assessed over the three
preceding years up to switching. So, the corresponding time dimensions of the
dependent variables in the estimation samples are 1996-2001, 1995-2000, and 1994-
1999.

The coefficients; of the Switch; » dummy measures the average differences
in growth rates per year between switchers and multinationals. Table 4 depicts
results for the related time lags and all performance attributes. In the three years
leading up to switching (columns (5) and (6)), employment (2 percentage points)
and total factor productivity (1-2 percentage points) exhibit significantly higher
growth rates at companies that become MNEs than at national@m\verage
performance growth during the two preceding years before the regime change
is significantly larger (3-4 percentage points) at future multinationals only with
respect to employment. In the last year before investing abroad, again, only
employment turns out to have superior growth rates. These are 3-5 percentage

points higher at future MNEs than at domestic companies.

20A1l other variables are defined according to the covariates in eqLBtion 1.
2lperformance measures in deviation of the according sector means and equal sample sizes did
not alter results.
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Table 4: DFFERENCES IN PERFORMANCE GROWTHFUTURE MNES vs. NA-
TIONALS ¢ YEARS BEFORE SWITCHING ALL SECTORS

lagl® lagl ctrl® lag2 lag2 ctrl. lag3 lag3 ctrl.
@) 2 3 4 ®) (6)
Employment .051 .031 .043 .032 .024 .020
(.009) (.009) (.006) (.008) (.005) (.005)
TFP O.P. .017 .0005 .011 .006 .016 .009
(.011) (.011) (-007) (-007) (.005) (.005)
TFP O.P. age .009 .0002 .012 .006 .014 .008
(.011) (.011) (.007) (.007) (.005) (.005)
TFP L.P. .019 .005 .015 .010 .019 .012
(.010) (.010) (.006) (.006) (.005) (.005)
Labour productivity -.003 -.006 .004 .0008 .005 -.0005
(.010) (.010) (.006) (.0086) (.0086) (.006)
Average wage -.006 -.013 .003 .001 .004 -.002
(.008) (.008) (.005) (.005) (.004) (.004)
Capital/labour .002 .012 .014 .016 .010 .007
(.020) (.021) (.014) (.015) (.012) (.013)
N¢ overall employment 90,947 86,648 81,610 78,266 73,189 70,399
N treat. employment 490 439 457 420 406 384
N overall TFP O.P. 86,155 82,461 77,093 74,260 68,947 66,619
N treat. TFP O.P. 453 404 417 384 372 352
N overall TFP O.P. age 82,461 82,461 74,260 74,260 66,619 66,619
N treat. TFP O.P. age 404 404 384 384 352 352
N overall TFP L.P. 86,155 82,461 77,093 74,260 68,947 66,619
N treat. TFP L.P. 453 404 417 384 372 352
N overall labour productivity 90,093 85,940 80,910 77,668 72,591 69,885
N treat. labour productivity 477 430 443 411 396 376
N overall average wage 90,322 86,118 81,063 77,782 72,675 69,949
N treat. average wage 478 431 444 412 396 378
N overall capital/labour 89,071 84,837 79,783 76,492 71,416 68,675
N treat. capital/labour 482 431 449 412 400 378

Source:UsTAN and MID1, Deutsche Bundesbank 1994-2001, own calculations.

@ Growth rates are measured as yearly averages assessed over the three preceding years up to switching (lagl-lag3).

b Coefficients in columns (2), (4), and (6) are estimated using firm age and firm size as additional control variables. In row
(1) only firm age is used as an additional control variable.

¢ Each cell includes the coefficient of th&witch; + dummy of the following performance regressiofisgP; + —

logP; 7—+]/t = Bo + B1Switch; 7 (+T'C; 7—+) + 01 state; + dasector; + dzyearr_¢ + u;, 7—¢, WhereT is the date

of switching (1997-2001); is the corresponding time lag (t=1,2,%0gP;  — logP; 7]/t is the yearly average growth
rate,state; is a vector of German state dummiesctor; is a vector of 7 aggregated industry dummies, gedrp_, are

yearly time dummies. Standard errors are in parenthesis. If a parameter fails to be significant at the 10% level, it is set in
italics.

4 The number of observations refer to the overall number of firms in each performance regression (NR)vanalito the
number of switchers (N treaf?). Performance measures of switchers are observed between 1994 and 2001. The formation
of new MNEs (switching) is observed between 1997 and 2001. All existing MNEs as well as switchers before and after the
time of switching were removed from the estimation sample.
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Consequently, the above findings may be interpreted as evidence that firms
preparing for a forthcoming expansion to foreign markets have additional personnel
requirements. Unfortunately, with the data at hand a distinction between low and
high skilled workers is not possible. Since theory predicts that firms demand dif-
ferent amounts of high and low skilled labour, this is perhaps a field that requires
further research.

My findings up to this point show clear differences between future multination-
als and national firms. In the years prior to the regime change, switchers exhibit
higher performance attributes in levels, they are larger in size, pay higher wages,
produce with higher capital intensities, and they are more productive. Furthermore,

average employment at firms that become MNEs is found to grow faster.

6 The decision to become a multinational

Taking the selectivity issues raised at the end of chapter 5 into account necessitates
modelling the — possibly endogenous — decision to become a MNE. One of the
most common approaches to incorporate endogenous treatment effects is the Heck-
man (1978) estimator. When using this method, it is necessary to employ a probit
model that includes the determinants of the switching decision. A binary choice
model suffers from the shortcoming that it does not allow the inclusion of (foreign)
location specific variable®} It is, however, possible to apply indirect measures that
control for host country effects. To construct such variables | use average foreign
affiliate characteristics of existing MNEs. These attributes allow an augmentation
of the probit specifications with information on host country specifics of existing
multinationals active in the same home market sector as potential switchers. Fur-
ther details of this kind of controls are discussed below.

In a recent study, Muendler and Becker (2006) estimate reduced-form loca-
tion choice functions in order to control for selectivity issues in a multinational’s

location-specific labour demand. In this section, | present an adapted version of

22Econometric models that allow us to control for country specific attributes are, for example, the
conditional or the nested logit model. For a more elaborate evaluation of this problem, see Becker,
Ekholm, &ckle and Muendler (2005b).
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their first-step, location-choice model to explain driving forces behind the decision
to become a multinational.

In periodt — 1 a firm’s management decides whether to invest in foreign loca-
tions or not. Becoming a MNE in periadmeans producing a vector of final goods
X, = (x],x},) at home %)) and abroadx,), whereas staying means serving
foreign markets by exports or producing solely for the national maXet & xfft).

For its switching decision the firmmmaximises expected profits
Eir1(ILiy) = By (P Xy — in(Xip, W), (4)

wherep are final goods prices on competitive world markets, gnfl) is a firm’'s
cost function depending on outplt ; and a vector of (home and foreign specific)
input pricesw;. Given the above optimization problem, a firm’s “switching-rule”

can be written as
Switch iff : Ei,t—l[Hi,t<X5t*7 X{{i,t*) — Hi,t(xft = 0, Xé{i,t*)} > E,h (5)

where F;, are sunk costs the firm faces when investing abros;fgi is the part
of the output vector that is produced in foreign Iocatiomgi,,t* is the fraction of
X, produced at home in case of an investment aborad xgnd is the optimal
domestic output in case no foreign affiliates are fourfdedsing equation |4 ih]5

and adding a stochastic error teryy with zero mean and varianeg yields:

4
Lif Ez‘,t—l[P/X;k,t] - Ez’,t—1[0z',t(xft*, X{{i,t*a Wz’,t)_

Sip = —Ci,t(xf:t =0, ng‘,t*7 wit)] — Fig +uip >0 (6)

0 otherwise

\

where S;; = 1 means a firm decides to become a Ml\E,t_l[p’X;fjt] are ex-
pected revenues from producing the optimal amount of output, and the second
term on the right hand side of equat@nﬂﬁ,t_l[cw(xft*, XiT 5 Wig) — cia(xf, =

0, xé{i’t*, wy,+)], depicts the cost benefits of producing abroad. Assumjpgo be
normally distributed gives rise to a probit model, where the probability to switch is

estimated as

P(Si,t =1)= P(SZt >0) = Puiz > _Z;,t717 - Y;,t715>‘ (7)

?3The vectorx{’; ,* does in general not equaf/; ,*.
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Here,S;, is a latent variable (e.g. the propensity to invest abradgd),; andY;

are vectors that proxy the firm's expectations in period 1 with regard to the
decision rule of equatiqT_”] &; .—1 exhibits variation on the firm level, where#s;_,
varies only over sectors. The dependent varighleequalsl if a firm becomes a
MNE in periodt¢. All existing MNEs as well as switchers before and after the time
of switching were removed from the estimation sample.

To proxy expected revenueE,m_l[p’xft*], | use the log of average affiliate
turnover domestic competitors realise in their foreign locations in the year before
switching, i.e. the average revenue MNEs active in the same home market sector as
potential switchers make abroad in period 1. To approximate expected cost ben-
efits, B 1 [ci e (x5 x{ % Wein) — cin(x), = 0,x8; %, wyi,)], parent firm charac-
teristics like sizelp employment)/n liabilities/total assetdn capital/labour ratio,

In equity, andn average wage are used. Additionally, as a sector-specific control
variable, the log of average wages domestic competitors pay in foreign countries
are included. Since sunk costs cannot be directly measured, they are approximated
by including the number of existing MNEs from the same sector in period. To
account for the firm’s innovative abilities, the log of its intangible to tangible plus
intangible assets ratio is included. For the purpose of controling intra-sector mar-
ket power, the proportion of each firm’s value added to sector-wide value added is
included. Finally, in most specifications firm age serves as an additional c@urol.
Apart from the value-added ratio, all sector-specific variables refer to NACE 2-digit
codes. Time dummies control for the foundation of MNEs in different years. All
explanatory variables are lagged one period.

Since results of the probit estimates are of main interest with respect to the
Heckman (1978) estimator applied in sectign 7, only the most important findings
are briefly discussed at this point. Estimation results are depicted iff fable 5. Each
specification refers to another lagged productivity measure and is used as selection
equation for one of the different dependent variables of equation 9. It becomes clear
from either specification that size and productivitytin 1 are important determi-

nants of the choice to become a MNE, i.e. high values of these attributes increase

24In some specifications also firm age squared was included. However, | could not detect any
significant influence and therefore did not report these results inble 5.
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Table 5: RROBIT ESTIMATES OF THE PROBABILITY TO BECOME AMNE, ALL

SECTORS 1997-2000

@) 2 3 4
lag log (I.I.) TFP O.P. 1138
(.048y>
(l.) TFP O.P. age 178
(.055)y**
(.I.) TFP L.P. 140
(.057)*
(I.1.) labour productivity .351
(.063y*
(1.1.) employment 125 112 177 .100
(.035y** (.032)** (.028y** (.034y**
(I.1.) liabilities/tot. assets -.251 -.304 -.282 -.243
(.083y** (.073y*> (.081)** (.083)**
(I.1.) equity .037 .038 .026 .040
(.022)y (.020y" (.021) (.0225
(1) capital/labour -.013 -.010 -.055 -.018
(.023) (.022) (.023)* (.023)
(I.1.) foreign wages .281 372 .300 391
(-141)* (.132)> (.132)> (.138y*
(I.1.) foreign turnover -.050 -.033 -.038 -.035
(.025y* (.022) (.0225 (.024)
lag MNE count sector -.0001 -.0001 -.00009 -.00008
(.00007) (.00006) (.00006) (.00007)
lag firm age -.002 -.002 -.002
(.0006)** (.0006)** (.0006)**
(L.1) intang. ass /tang.+intang. ass. .048 .061 .040 .050
(.015y** (.014y** (.015y** (.015y**
(I.1.) firm val. add./sec. val. add. .042 .031 .040
(.024y (.022) (.0245
(l.I.) average wage -.018 -.003 -.157 .007
(.092) (.082) (.093) (.092)
east/west dummy .105 .072 .042 .039
(.092) (.083) (.089) (.089)
cons. -4.895 -6.000 -7.331 -6.717
(1.338)** (1.284y** (1.223)* (1.379)*
year dummies yes yes yes yes
N 41879 44401 42417 41879
pseudo R2 .075 .07 .072 .073

Source:USTAN and MID1, Deutsche Bundesbank 1997-2000, own calculations.
@ Standard errors are in parenthesis: * significant at ten, ** at five, and *** at one percent.



23

the probability to switch. Hence, findings in chapter 5 — large and productive firms
go multinational — are supported.

In line with the existing literature, | find that domestic firms with large intangi-
ble to total assets ratios are more likely to run business abroad than firms staying on
national markets. Intangible assets are supposed to have public good characteris-
tics within multi-plant companies. Markusen (2002) generally names these kind of
assets “knowledge capital”. The particular characteristics of the knowledge capital
should help companies to overcome potential sunk costs. At this point, my find-
ings — a high rate of intangible assets increases the probability to switch — confirms
Markusen’s theory.

Surprisingly, | find a positive correlation between average wages domestic com-
petitors pay at their foreign locations and the probability to go multinational. Two
arguments may solve this puzzle: First, assuming that the main motive behind in-
vesting abroad is the access to other countries’ markets, high wages in foreign loca-
tions should simply reflect the fact that most FDI goes to places which are similar
to Germany in relative factor endowments. Secondly, since BlémstFors and
Lipsey (1997) for Sweden and Marin (2004) for Germany and Austria report evi-
dence that MNESs tend to locate the more skill-intensive activities abroad my results
may indicate a skill-seeking motive behind German foreign direct invest@nts.

Finally, another interesting point is the negative influence of credit capital (short
and long run liabilitiegtotal assets) on the probability to become a multinational.
This could both be an indicator for the negative impact of credit constraints, on the
one hand, and — through the different financing structure of small, medium, and

large firms in Germany — simply be another criterion for the size of an operation.

7 Performance after switching

The nextissue at hand is to investigate firm performance in a post-investment frame-

work. The question at this juncture is what happens to the efficiency of firms in the

25To investigate this problem in more detail one needs access to both, the skill structure of foreign
subsidiaries and the skill distribution at the German parent firms. Unfortunately such information is
not available in the BuBa MDI or USTAN data sets.



24

three years after their choice to become a MNE.

7.1 Theoretical considerations of post-investment developments

Theoretical answers to this question are not clear cut. Concerning firm size, it
depends on whether the parent retains operations at home that are complemen-
tary or substitutional to foreign activities. A substitutional relationship, which is
likely when cost-saving reasons play a decisive role (vertical FDI), comes along
with smaller operations on the home market. Contrariwise, even for purely cost-
reducing FDI an employment gain at the domestic operation is possible if potential
cost reductions allow the firm to increase overall market shares. Furthermore, es-
pecially when investing in industrialised countries, market access motives and the
proximity-concentration trade-off need to be considered (horizontal ) this

case, instead of exporting goods MNEs produce at the foreign location. Thus, the
employment effect is twofold: On the one hand, the home operation could be larger
if the firm exported goods to the host country. On the other hand, if there were no
other opportunity to serve the foreign market besides the set-up of a foreign affiliate,
becoming an MNE would have no negative or even positive effects on domestic firm
size. Since, in reality, the decision to become an MNE is possibly brought about
by the co-existence of both cost-reducing and market-seeking motives, the overall
effect on the parent firm is ambigud?_?{s.

Another effect | am interested in is the impact of the switching choice on produc-
tivity. Again, different theoretical aspects should be considered in this respect. One
argument for productivity increases at the domestic firm is the public good char-
acteristic of firm-specific assets. Pfaffermayr (1999) tests for a sample of Austrian
manufacturers whether the volume of foreign output influences labour productivity
at home through multi-plant scale effects. He finds that production at subsidiaries,

Austrian firms run abroad, increases the productivity at domestic plants. However,

28|n fact, a major part of German MNES' foreign operations is concentrated in high- rather than
low-income countries.

2’Becker et al. (2005b) test for substitutability of labour in different world regions and Germany.
The study conducts analysis for existing MNEs (long- or medium-term perspective) and finds for
both industrialized regions (e.g. Western Europe) and for transition countries (Central and Eastern
Europe) a substitutional relationship.
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the reasons for productivity changes may work in both directions. Barba Navaretti
and Venables (2004) argue that also changes in the composition of factor inputs
and learning effects (technological and managerial knowledge) play a role. Since
technological and managerial knowledge exhibit public good characteristics within
firms, it seems obvious that learning through switching — whatever motives (verti-
cal, horizontal, or both) are behind the decision — should positively affect domestic
productivity. In case of changes in the composition of factor inputs, it is a priori not
clear whether home market productivity gains or loses from the decision to found
an MNE. Such changes are very likely to occur if the management vertically di-
vides the production process, meaning that labour intensive production stages are
shifted abroad. However, whether in that case efficiency at the remaining operation
increases or decreases cannot be predicted. Marin (2004) argues that Austrian and
German firms take advantage of cheap and abundant high skilled labour in Eastern
and Central Europe. Hence, in this situation the productivity evolution at the domes-
tic location might suffer. Moreover, the tremendous efforts of restructuring a newly
founded multi-plant enterprise may — at least in the short run — be accompanied by
productivity losses at the domestic location. To put it in a nutshell, with respect to
the productivity development after switching, theory provides a good rationale for
both the boost and the fall story.

Finally, also the development of average wages is theoretically not unambigu-
ously predictable. On the firm level, increasing productivity should raise wages.
The displacement of labour intensive, blue collar jobs also implies the rise of aver-
age wages. Otherwise, Marin’s (2004) “skill-searching” argument could have the
reverse effect and lower average wages at the domestic location. Moreover, market
access motives do not provide any clear cut predictions, either.

To draw a conclusion on the above considerations, the effect of going multina-
tional on firms’ size, productivity, average wages, and capital intensities is theoret-
ically ambiguous and it is therefore mainly an empirical question to explore how

performance differences evolve after the rise of a new multinational.
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7.2 Empirical considerations of post-investment developments

After having discussed theoretical issues behind performance developments, an em-
pirical examination of the problem needs to be made. The easiest way of evaluating
the effect of a regime change on domestic firm attributes is to run simple OLS re-
gressions of the firms’ average outcome changés # ¢ on the switching status

and a number of initial control variables in peridd

[logP;ryi — logP,r]/t = [y + BiSwitch;r +T'Cip +

+ Oystate; + dysector; + dsyearr + u; r, 8)

whereT is the date of switching (1997-2000) ahd the time span we look ahead
(t=1,2,3). Average performance growth is assessed over a period of three years after
the decision to go multinational. The corresponding switching-dates for the differ-
ent time spans are therefore 1997-2000, 1997-1999, and 1997-1998. Additional to
firm size and firm age the vectof; ;- proxies the average wage per firm over the av-
erage sector wage (not included if the dependent variable is average wage growth)
and value added per firm over sector wide value added (not included for value added
over employmen{f

As argued in the previous chapters, it is likely that selectivity issues bias results.
Hence, equatiop|8 is re-estimated taking the endogeneity of the switching choice
into account. To incorporate endogenous treatment effects a Heckman (1978) esti-

mator is used to compute the following regression:

(NP1 — InPir)|/t = Bo+ fiSwitch;r + T control; r + d1state; + dasector; +
—<Z5(Z£,T—1’V + Yg,T—l(s)

0 . i 9
T fayearr o [1 - (I)(Z;,Tfﬂ + YQ,TA(S)] T ©)

Sz‘*,T = Zz{,T—ﬂ + YSI,T—15 + 0T
Sir = 1if Si7 > 0,0 otherwise (10)

—&(Z; p_114 Y. p_10)
1_¢’(Z'L{,T71’Y+Y;,T—15)

dard normal density, andl is the standard normal cumulative distribution function.

where |

] is called the inverse Mill's ratio (IMR)¢ is a stan-

Z;r—1 andY; p_; are variable vectors that proxy the firms’ expectations in period

28These variables are meant to control for the initial skill level of the firms’ work force and the
competitive position within the domestic sector.
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T — 1 with regard to the decision to become a MRREstimates of the correspond-
ing coefficients of these variables are taken from t 5.7 = 1 means a firm
chooses to change status from national to multinational Sdpds a latent variable
that describes the propensity to invest. The error tefmsndn; » are supposed to
be bivariate, normally distributed with correlatior([¢; 1, n; r] ~ bivariate normal
[0,0,1, 0, pl).

The coefficient3; of the Switch; » dummy if9 measures tlaverage treatment
effect(ATE), i.e. the expected impact of the switching decision on a randomly
drawn firmf] A likelihood ratio (LR) test on the independence of equations 9 ahd 10
allows us to formally test for the occurrence of selectivity issues. If selectivity
problems are of no relevance, the ATE is already described by the OLS estimates
of the treatment dummy in equatiph 8. All p-values of the LR-tests are depicted
beneath the respective numbers of observations. Columns (1) and (2) ofJtable 6
report the MNE premia in the first year after switching; columns (3) and (4) as well
as (5) and (6) depict results for the subsequent two years. In columns (1), (3), and
(5) OLS estimates are presented, columns (2), (4), and (6) include results using the
Heckman (1978) estimator. As usual, | have dropped existing MNEs and switchers
before and after the date of switching.

Reported p-values of the LR tests show that self-selection matters. Results for
TFP growth in the first year after going multinational, labour productivity in the
first and second period after becoming a MNE, and capital intensities for the whole
sample period are significantly influenced by selectivity issues. Moreover, corre-

sponding parameter estimates without endogeneity controls exhibit no significance

2Including the vectorsZ; 71 andY; r_; increases the sample periods to 1996-2000, 1996-
1999, and 1996-1998, respectively. Hence, asigs the OLS regressions Heckman'’s procedure
comes along with a reduction in the number of observations, which is due to the unbalanced panel
structure of the data at hand. To arrive at comparable results, sample sizes of the OLS estimates were
artificially reduced to match the observations of the Heckman (1978) estimator.

3%post-investment growth rates of TFP O.P. firm-age, employment, average wages, and capital
intensities are estimated using specification (2) of thple 5 as probit equation. The growth of TFP
O.P. refers to specification (1), TFP L.P. to column (4), and labour productivity to specification (3).

31As opposed to thaverage treatment effect on the trea{@d T), the ATE also makes statements
on units that would never be suitable for treatment. This problem can be reduced if firms were
excluded from the population that would never be eligible. Through the exclusion of existing MNEs,
switchers before and after the date of the regime change, and observations smaller and younger than
a certain threshold I've tried to adjust the estimation sample accordingly. Nevertheless, results are
still not comparable to the ATT. For a more elaborate discussion of this problem, see Wooldridge
(2002).
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Table 6: DFFERENCES IN PERFORMANCE GROWTHMNES vS. NATIONALS ¢
YEARS AFTER SWITCHING ALL SECTORS

T+1° T+ 2 T+3
oLS Heckit OLS Heckit OLS Heckit
Employment .005 -.035 .009 -.033 -.006 -.026
(.011) (.022) (.009) (.024) (.010) (.023)
TFP O.P. .009 .067 -.009 .016 .013 .051
(.014) (.025) (.009) (.020) (.009) (.018)
TFP O.P. age .008 .058 -.010 .011 .013 .048
(.014) (.026) (.009) (.021) (.009) (.019)
TFP L.P. .011 .047 -.003 .008 .017 .038
(.012) (.025) (.008) (.019) (.008) (.021)
Labour productivity .009 .085 .011 .077 .020 .047
(.012) (.025) (.009) (.019) (.009) (.026)
Average wage .026 .059 .012 .038 .007 .036
(.010) (.022) (.007) (.015) (.006) (.011)
Capital/labour -.010 110 .015 .150 .026 118
(.023) (.046) (.019) (.036) (.020) (.039)
N¢ overall employment 32,375 20,631 11,576
N treat. employment 269 180 102
p-value LR test 110 .159 .345
N overall TFP O.P. 32,269 20,530 11,498
N treat. TFP O.P. 267 178 100
p-value LR test .058 .284 152
N overall TFP O.P. age 32,267 20,527 11,497
N treat. TFP O.P. age 267 178 100
p-value LR test 104 373 .194
N overall TFP L.P. 32,269 20,530 11,498
N treat. TFP L.P. 267 178 100
p-value LR test .201 .582 474
N overall labour productivity 32,447 20,687 11,610
N treat. labour productivity 267 177 101
p-value LR test 016 017 .347
N overall average wage 32,330 20,592 11,556
N treat. average wage 268 180 102
p-value LR test .231 176 .069
N overall capital/labour 32,352 20,617 11,565
N treat. capital/labour 269 180 102
p-value LR test .064 012+ 074

Source:USTAN and MiD1, Deutsche Bundesbank 1997-2001, own calculations.
@ Growth rates are measured as yearly averages assessed over the three years after Switchiig-€ 3).
b Coefficients in columns (1), (3), and (5) are estimated using ordinary least square (OLS), parameters in columns (2), (4),
and (6) refer to the Heckman (1978) endogenous treatment (Heckit) estimator.
¢ Each cell includes the coefficient of ttfawitch; 7 dummy in a regression that is either based on equE]ion 8 (OLS) or

equation§ P anid 10 (Heckit). Standard errors are in parenthesis. If a parameter fails to be significant at the 10% level, it is set

in italics.

4 The number of observations refer to the overall number of firms in each performance regression (NR)vanalito the

number of switchers (N treaf).

¢ Rows starting with “p-value LR test” include results of the likelihood ratio test of the hypothesis that the error terms of the
probit and the treatment equation are uncorrelated.
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at the 1%-10% level.

Compared to national firms, average TFP growth in the first year after the regime
change is significantly higher at newly founded MNEs. A randomly drawn firm’s
productivity benefits from the decision to become a multinational with a premium
between 5%-7%. However, the effect lasts only for one year, i.e in later sample
periods no positive impact on productivity growth is found. This leads to the con-
clusion that the internalization of the foreign plants’ knowledge capital comes along
with an immediate increase in productivity at the domestic firm. Yet, these learning
effects seem to be restricted to the first year after switching.

Average wages and capital labour ratios exhibit significant growth premia for
all years under consideration. Apart from the results for period three, parameter
estimates for average wages are not driven by self selection. Capital intensities, on
the other hand, are clearly influenced by selectivity issues during the whole sample
period. Average growth rates with respect to wages (capital intensities) are between
3-4 percentage points (1-2 percentage points) higher at newly founded MNEs than
at national firms. These developments might also be the decisive points behind the
relative expansion path of labour productivity (2-9 percentage points). With a faster
growing ratio of capital to labour and increasing average wages, it seems straight-
forward to expect superior productivity growth rates at a just-founded multinational
relative to a purely domestic one. Here, it also fits well in that ex-post employment
growth, though superior before switching, exhibits no significantly higher rates at
new multinationals. In other words, | found evidence that firms prepare for a forth-
coming expansion to foreign markets by hiring additional employees. These work-
ers then seem to meet the companies’ requirements for the next three years, since
employment growth during the period after switching is no higher than at national
firms.

Summing up, the above analysis presents evidence that becoming an MNE
increases post-investment performance with respect to productivity and average
wages. Capital intensities evolve towards the use of capital, and switching does

not affect firm size.
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8 Conclusions

This paper investigates the extent to which performance attributes of multinational
enterprises exceed those of purely national firms, both before and after they have
switched from national to multinational activities. For that purpose a range of firm
characteristics is evaluated. At the time of switching, newly founded MNEs exhibit
performance premia of 10% (average wages) to 100% (firm size) compared to their
national counterparts. Further regressions show, that multinationals already outper-
form national firms in the run up to investing abroad. Throughout this time period,
the performance gap ranges from 91%-100% with respect to firm size and exhibits
values between 22%-53% for the different productivity measures. Moreover, fu-
ture multinationals pay on average 11%-13% higher wages, and capital intensities
exceed those of national firms by 16%-25%. A two-sample Kolmogorov-Smirnov
(KS) test on the equality of performance distributions confirms the above results.
The tests clearly show that distribution functions of all firm characteristics for na-
tionals lie to the left of those for switchers. With regard to ex-ante growth rates
it turns out that only firm size exhibits higher rates. Average differences between
future MNEs and nationals are between 3-5 percentage points.

The use of an endogenous treatment model shows that after the decision to in-
vest abroad, selectivity issues are important. | find evidence that TFP in the first year
after going multinational, labour productivity in the first and second period after be-
coming a MNE, and capital intensities for the whole sample period are significantly
influenced by the endogeneity of the switching decision. The dimension of ex-post
growth rate differences between newly founded MNEs and domestic firms is 3-4
percentage points with respect to wages and 5-9 percentage points for the different
productivity measures. The growth rate premia for capital labour ratios is between
1-2 percentage points per year.

These results reinforce the view that international expansions of domestic firms
are an important channel to raise overall competitiveness. The decision to become
a multinational enterprise strengthens domestic operations. However, one has to
take into account that the presented results refer to short run developments. The
evaluation of performance measures at existing multinationals over a longer time

horizon is beyond the scope of this paper and may yield different results.
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Table 7: YMMARY STATISTICS, EMPLOYMENT AND CAPITAL STOCK

Employment
33% pctl. 50% pctl. 67% pctl. mean obs. overall obs.
1993 23.00 40.00 71.67 329.45 47,641 74,456
1994 23.33 40.33 73.33 331.6 49,089 75,021
1995 23.00 39.33 71.00 335.89 51,331 71,544
1996 22.67 39.00 70.33 343.83 50,840 69,423
1997 23.67 41.33 75.67 376.54 45,064 62,341
1998 26.00 47.33 90.33 475.63 35,072 48,194
1999 29.00 53.00 105.00 541.71 30,432 41,102
2000 31.67 60.33 120.33 595.57 27,343 36,207
2001 34.67 64.67 127.67 688.85 20,718 26,737
Capital stock
33% pctl. 50% pctl. 67% pctl. mean obs. overall obs.
1993 178.946 423.116 942.301 3404.67 69,924 74,456
1994 180.469 432.547 986.070 3901.77 70,145 75,021
1995 184.351 442.832 1014.550 4078.39 66,913 71,544
1996 175.284 431.900 1010.687 4164.61 64,851 69,423
1997 176.316 455.497 1083.698 4688.06 58,103 62,341
1998 217.469 574.692 1405.201 5710.04 44,541 48,194
1999 259.164 714.522 1802.214 7024.70 37,798 41,102
2000 304.918 841.287 2160.430 7906.59 33,257 36,207
2001 355.587 942.101 2395.854 8041.65 24,601 26,737

Source:Ustan, Deutsche Bundesbank 1993-2001, own calculations.
@ The tables depict summary statistics for the ovevaltAN data set without any further adaptations.

b The capital stock is measured in thousands.

B Aggregated sector definitions

~No o~ WDNPRE

Agriculture
Food

Finance and business

and mining
and textiles

Machinery and equipment
Wood, chemicals and others

Commerce

Other services
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C Construction of total factor productivity

As for the estimation of total factor productivity, | classified th&TAN data set into seven
different branches (see appendi} B). For each firm within an aggregated industry the fol-

lowing Cobb-Douglas production function is considered:
Vit = Bo + Biliy + Bokiy + v1iais + yori + Y3t + Vi + €ig. (11)

Lower case letters indicate logarithmic values of the according variabless the valued

added of firm: at timet, L, ; and K; ; are its labour and capital inputd, ; is the firm age,

r; is a regional dummy that distinguishes East- and West-German observatisreslinear

time trendy; ; is the part of productivity that influences the firm’s input decision (unobserv-
able for the researcher), aag; includes both a measurement error as well as unpredictable
shocks to productivil@ Table@; exemplifies estimation results of the above equation for
the sectoiVood, Chemicals and Othedsiring the period 1992 to 2001 using ordinary least
squares (OLS), firm-specific fixed effects (Within), Olley’s and Pakes’s (O.P.), and Levin-
sohn’s and Petrin's (L.P.) methods to control for endogeneity. A common feature of all
estimation approaches is the assumption of constant, sector-specific production parameters
over time, i.e. each firm active in the same industry produces with the same technology but
with possibly different amounts of factor inputs. In columns (1), (2) and (4) the simple OLS
approach, which does not allow to treat ande; ; independently, is used. Columns (2) and

(4) augment the first specification with the firms’ age and investment as additional control
variables. The within estimator of column (3) considess to vary over individual firms

but to be constant over time. The results in columns (5)-(8) are based on semi-parametric
estimation methods similar to the one proposed by Olley and Pakes (1996). Finally, column
(9) is estimated using the Stata ado-fdepet(compare Levinsohn et al. (200@.

When applying the O.P. approach, the following assumptions are made: a) the inverted
investment function can be written as; = f(i;4+, ki) (i;+ is the log of investment); b)
labour is the only variable factor, i.e. its demand is influenced by contemporaneous values
of v;4; €) k;  anda, ; are fixed variables influenced only by past values of the unobserved

productivity shocksi; ; 1). Therefore, equatign 11 changes to:

Vit = Bo + Biliy +v1ais + vyori + v3te + de(iig, kig) + it (12)

32Hence 8y +72r; +73t; is a shock to productivity common to all firms in the same sector, region
and year.

33Since the ado-file is very restrictive and does not allow to include other variables than capital
and labour it mainly serves as an additional control specification.
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where¢; = [aki+ + f(ii+, ki) and is approximated by a 3rd order polynomial in log
investment and log capital. Equatipn| 12 yields consistent estimatés of, 1, 72, and
~s3, while the coefficient of logarithmic capitgl, is not identified. On this account, a second

step is hecessary to get consistent values,offThe second estimation equation is:

Yitr1—Bo—Bilir1— 7105041 —Y2ri —V3tir1 = Bokipy1 +h(de— Bokit) i1 +€it 41,
(13)

wheren; 111 = Vi1 — E(vi+1|vi) andh(.) is approximated by a third order polynomial
in k; ; andg,. Estimation results of the O.P. approach are presented in columns (5@) (8).

None of the results in tabjg 8, columns (1), (2), and (4), account for the fact that ignor-
ing ; ; causes an omitted variable bias. If the correlation between unobserved, firm-specific
productivity shocks and the firm’s factor demand is positive, one expects positively biased
OLS estimates. Turning to the O.P. and L.P. estimates should reduce much of the simultane-
ity problems. In fact, a comparison of columns (5) to (9) with columns (1), (2), (4) reveals
a decrease of the labour coefficient between eight percent in case of O.P. and, with sig-
nificantly more observations at hand, nineteen percent in case of Levinsohn’s and Petrin’s
method. The within estimator, though it suffers from the problem to mogehs con-
stant over time, also provides evidence for a positive bias in the OLS estimates. However,
the relatively low capital coefficients are a little worrying, since they could be caused by a
potential selectivity problem that cannot be addressed with the data at hand.

To focus on three productivity measures only, the results of columns (5), (7) and (9) are
used to calculate total factor productivity. For these specifications my TFP measures are

constructed as
TFP;; = exp(yir — Biliy — Bokit[-T'Ci4l), (15)

whereC; ; are additional variables like firm age and other controls depending on the ac-
cording specification. In order to gain observations, | constructed out of sample predictions

for firms where the investment or intermediate input proxy was not available.

3“Table@i also includes a version whejg; is assumed to follow a random walk process (see
columns (5) and (7)). Equati¢n[13 then reduces to:

Yitr1— Bo — Biliir1 —11aier1 —v2ri — Yateyr — ¢ = Bo(Kier1 — ki) + Migy1 + i1 (14)
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